SUMMARY We studied two patients with a peculiar congenital disturbance of ocular motility in which the horizontal movements of the left eye were always opposite the normal expected direction. The common features were: (1) congenital monocular adduction palsy and exotropia of the left eye; (2) simultaneous abduction of both eyes (divergence) on attempted dextroversion; (3) ocular torticollis, head turned to the right; and (4) 
Congenital unilateral paralysis of adduction associated with simultaneous bilateral abduction on attempted gaze into the field of action of the paretic medial rectus muscle is a rare entity. We have been able to find nine reported cases.'-7 Although the major defect is a congenital failure of adduction, the most striking clinical finding is that on attempted adduction the affected eye moves further into abduction and thus causes extreme divergence.
In this communication we briefly review the features of the reported cases and analyse the clinical and electro-oculographic findings in two personally examined cases.
Case reports CASE 1 A 3-year-old girl was referred to the Institute of Ophthalmology because of congenital adduction paralysis and variable exotropia of the left eye associated with torticollis to the right. Neurological examination at the age of 8 months revealed no significant abnormalities except for borderline skull measurements.
We 
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was +3-5 D in both eyes. There was a permanent head turn to the right; this kept the eyes straight (Fig.  1A) . With forced straightening of the head, the right eye abducted beyond the midline while the left eye remained exotropic (Fig. 1B) . Attempted dextroversion resulted in first, extreme exotropia due to divergence of both eyes (Fig. IC) ; secondly, simultaneous abduction nystagmus in both eyes with the fast phase beating temporally; and, thirdly, narrowing of the left palpebral fissure. On levoversion the right eye adducted normally and the extropia of the left eye decreased, so that the eyes became parallel (Fig. 1D) . Adduction of the left eye beyond the midline could not be provoked by the oculocephalic manoeuvre or optokinetic stimulation.
No pupillary reactions accompanied any of these ocular movements. Under general anaesthesia the forced ductions confirmed the increased resistance to adduction of the left eye. Abduction of the left eye and the forced ductions of the right eye were normal. Audiometry, x-ray films of the skull and cervical spine, and cerebral computed tomography were normal. CASE 2 A 23-year-old male with multiple congenital abnormalities described as arthrogryposis multiplex congenita was referred to the Institute of Ophthalmology in 1983 because of congenital exotropia and Fig. 2A) . In the primary position there was a left exotropia of 400 and hypotropia of 150 with absent adduction of the left eye (Fig. 2B) . On attempted dextroversion both eyes abducted and became extremely divergent (Fig.  2C) ; this was associated with retraction of the left globe and narrowing of the palperbral fissure. On levoversion the right eye adducted normally and the exotropia of the left eye decreased (Fig. 2D ). The amounts of exotropia and hypotropia of the left eye were clearly less in levoversion ( Fig. 2D ) than in dextroversion (Fig. 2C ). There was underaction of the depressor and levator muscles of the left eye.
General examination disclosed flexion contractures of the first and second fingers of both hands ( Fig. 3) , a short atrophic club-footed right leg, and a deformed left foot. The face was narrow and the palate high. Otolaryngological examination disclosed deformation of the external ears. Audiometry was normal. X-ray films of the cervical spine and skull and cerebral CT scans were all normal. There were no cardiopulmonary abnormalities and the intelligence was normal.
Because of the severe exotropia and the ugly head posture the patient requested another surgical intervention. A large loop recession of the left lateral rectus and resection of the left medial rectus were planned. Under general anaesthesia forced duction testing of the left eye showed moderate restriction of adduction; forced ductions of the right eye were 
Methods
The procedure for recording and analysis of eye movements has previously been described. Calibration applies to right eye only.
fast phases (Figs. 5A, B) . The nystagmus increased in intensity on gaze to the right and was virtually absent on gaze to the left. Spontaneously left gaze up to 200 was achieved through a compensatory torticollis. In case 2 a similar nystagmus was noted in primary gaze. As in case 1, the nystagmus increased on gaze to the right, but there was no neutral zone. In complete darkness no spontaneous nystagmus occurred in either patient. We used evoked nystagmus to find out which eye was correctly controlled by the ocular motor plant in the brain stem. In both patients this appeared to be the right eye, for with this eye both the slow and the fast phases of optokinetic and vestibular nystagmus were in the expected direction (Figs. 6A, B) . On the other hand the left eye moved in the opposite direction, that is, it adducted when the right eye adducted and abducted when the right eye abducted. Adduction in the present context implied only a medially directed movement, since in both patients adduction of the left eye beyond the midline was lacking. Vertical optokinetic nystagmus was normal in both patients.
Voluntary saccade analysis was possible only in case two (Figs. 7A, B) . Correct calibration was feasible for the right eye only; the calibration value was assigned also to the left eye childhood as an adduction deficit, involving the left eye in 75% of the cases, and associated with synergistic divergence during attempted adduction of the apparently paretic eye. In the primary position there is always an exotropia of the affected eye and, in three of the 11 reported cases, a spontaneous abduction nystagmus. Evoked inverse nystagmus of the affected eye has been demonstrated in all cases tested. The disorder shows a moderate male preponderance. The clinical findings in our two cases conform to this presentation. However, to the best of our knowledge our case 2 is the first patient in whom arthrogryposis multiplex has been recorded as an associated congenital disorder. Arthrogryposis multiplex is, on the other hand, seen with the Mobius syndromes a disorder which shows a close relationship to Duane's retraction syndrome both in pathogenesis," 12 and in its association with segmental developmental anomalies. 13 Our second patient is also unique in the sense that synergistric divergence was noted both clinically and electrooculographically, and yet at subsequent surgical exploration the lateral rectus muscle was found to be absent. Although it is most likely that this was a case of a 'lost muscle' following the first surgical intervention, it is also equally clear that the observed synergistic abduction did not result from lateral rectus muscle innervation alone. We believe that in this case the abduction movement was carried out as a secondary action of the inferior rectus and/or inferior oblique muscles. We draw our assumption from anatomical evidence' and from evidence derived from two histopathologically examined cases of Duane's retraction syndrome, in which anomalous innervation between the oculomotor nerve and the lateral rectus muscle has usually involved the inferior division of the oculomotor nerve.' 16 Such a mechanism is in accord with the innervational hypothesis advanced to explain synergistic divergence.
Previously the apparent medial rectus muscle palsy was attributed to internuclear ophthalmoplegia or selective destruction in the medial rectus muscle nucleus, whereas the abduction movement was attributed to anomalous connections between the abducens nuclei.23 Our electro-oculographic study of these two patients showed impairment of adduction associated with bilateral abduction nystagmus, and the affected eye showed an inverse nystagmus during optokinetic and vestibular testing. We were unable, however, to demonstrate dysmetric waveforms of the abducting saccades.8'7 It seems unlikely therefore Wilcox et al.6 proposed an innervational mechanism whereby the abducens nerve was supposed to be either hypoplastic or absent and most of the oculomotor innervation intended for the medial rectus muscle supplied the lateral rectus muscle. The motor supply to the medial rectus muscle arises from the inferior branch of the oculomotor nerve, which also innervates the inferior oblique and the inferior rectus muscles. This anatomical fact would explain the maintenance of synergistic divergence by the inferior muscles in the absence of the lateral rectus muscle, as noted in our second patient.
In this patient, the slowing of adduction of the left eye is sufficiently explained by the finding of a thin, atrophic medial rectus muscle, but the apparently similar slowing of adduction observed in the right eye calls for another explanation. It might be that, on the right side also, some of the innervation intended for the medial rectus muscle aberrantly reaches the inferior oblique and the inferior rectus muscles. This would then result in cocontraction impairing the adduction of that eye to some extent, but apparently less than in the left eye.
Because synergistic divergence shows such close relationship to Duane's retraction syndrome, it should also be considered a developmental anomaly characterised by absence of the abducens nucleus and subsequent innervation of the lateral rectus muscle by the inferior branch of the oculomotor nerve,"' 16 probably owing to a teratogenic disturbance during the second month of pregnancy. '9 High frequency saccadic oscillations with back-to- 
